Frank Chlebana
Mar 26 2002

DAQ

The CDF Data Acquisition consists of the infrastructure,
electronics and software used to collect data, calibrate de-
tectors, monitor and configure the electronics.

The Front End (FE) electronics consists of a combination
of custom built modules, designed and built by many dif-
ferent institutes and universities from across the world, and
commercial off the shelf hardware.

Security Issues

As part of your job you are required to use computers that
are designhated as part of the CDF Critical System.

It is your responsibility to help minimize the possibility of
loading software that has an adverse effect of the perfor-
mance of these systems (e.g. software viruses, hacker kits).
The most frequent incident we’'ve had in the critical system
involves PC viruses loaded on windows based PCs.

A common way that a virus is loaded on windows based PCs is
through email attachments. From a critical system computer
you should not open email that is not needed for the critical
system operations or is unexpected. Be aware that many new
viruses can spread via open Windows file shares or downloads
from websites (so beware mail saying " click here").



The windows based PCs are to be used for Slow controls
functions only. Email, web, and any other general purpose
access should be done on some other system. There are linux
based PCs that can be used for this purpose.

Do not install any software on the CDF Critical System PCs.
If you feel that there is a software package which would be
useful please contact one of the system administrators to
arrange for the package to be installed.

Your other major responsibility is to avoid letting non-authorized
persons gain access to the critical systems through your
means. Keep your password secure, difficult to guess and
secret. Have your account disabled if you won't need it for
months. Watch for indications that your account has been
used by someone else. Do not leave your session unattended
for extended periods of time.

In the past, systems on site have been compromised and
these compromised systems have initiated attacks on offsite
networks...

Fermilab is one of the more open labs. If it is perceived, by
the people who fund us, that we are unable to manage our
computers in such an open fashion we will be pressured to
tighten security up...



The online network is split into a “lower half” (trigger room)
and “upper half” (control room).

The lower half is used for development and monitoring tasks
that are not critical for taking data while the upper half is
used to support data taking.

General use PCs.

bOdap06.fnal.gov bOdapO1.fnal.gov
bOdapl2.fnal.gov bOdapl16.fnal.gov
bOdap18.fnal.gov bOdap21.fnal.gov
bOdap19.fnal.gov bOdap26.fnal.gov
bOdap20.fnal.gov

From the CDF offline network (trailers) onsite you can log
in directly to the trigger room PCs.

From offsite you have to go through one of the designated
gateway node, bOdap30 or bOdau30 or log into a trailer PC
then into the lower half of the online network.

Kerberos and You or... How to Get Around

In general one should NOT type in a password over the net-
work. Once logged into a local machine you can forward your
credentials to the next machine using ssh or rlogin -F

> ssh hostname

> rlogin -F hostname

ssh configures your x window environment so you do not
have to set the display variable and this is the simplest way
of logging into another node.



= User is on a group account cdfdag and wants to go to
another PC with the same group account.

b0dap50_cdfdaq> kticket
bOdap50_cdfdaq> ssh nodename

= User is logged onto a group account and wants to get a
ticket for their own account.

b0dap50_cdfdag> kinit username
b0dap50_cdfdaq> ssh nodename

This ticket is valid only from the window you issued the com-
mand. You will be logged into the remote node as the user
you specified in the kinit command.

= Can display a X window originating from the remote ma-
chine.

On the remote PC (fcdfsgi2)
fcdfsgi2_username> xterm (to check if X works)
When work is done.

fcdfsgi2_username> exit

bOdap50_username> kdestroy

One should enter " kdestroy” in the same window where you
issued done " kinit"”, to destroy the ticket.



= What controls access for a user to an account?

Users can log into an account provided that they are in the
.k5login file. This file is owned by root.

— The first three people in the .kb5login file are responsible
for the group account.

To get around, use kerberos rlogin or kerberos telnet or ker-
beros ssh with kerberos ticket.

To check current ticket
bOdap50_cdfdaq> klist
To check a default rlogin (telnet, ssh)

b0dap50_cdfdag> which rlogin (telent, ssh)
/usr/krb5/bin/telnet

To list your current tickets
> klist

If you have problems (in getting from one machine to an-
other)... let us know.



Overview of the DAQ Components

Trigger Supervisor and Crosspoints

Receives trigger decisions from the L1 and L2 global trig-
ger systems and distributes trigger signals though the trigger
Cross points to the DAQ components.

Front End and Trigger VME Crates
Reads out, formats and transfers the data.

Event Builder

Assembles data fragments from the many FE crates into one
block.

Level 3 Trigger

Formats the data into the final data format (root). Have
access to the entire event record and can run offline code to
make trigger decisions.

Consumer Server/Logger

Receives data from L3 and writes data to disk in several
different data streams based on L3 trigger results. Also dis-
tributes events to the consumers.

Run Control
Coordinates data taking and detector calibrations.

DAQ Monitoring
Monitors DAQ performance.

Data Monitoring (Consumers)
Monitors the data quality.



The data is self describing. The VME Readout Controller
(VRC) forms a mini-bank by attaching a header, which iden-
tifies the data type and the block number, to the data block.

This mini-bank is then transferred to one of 15 VME Readout
Buffer (VRB) crates. Several VRBs in a crate and each VRB
can receive data from up to ten FE crates.

Crates
Raw Data from FE Crates

SCPU
Crates

Control
SCRAMNet
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Data Passed L3 Filter Goes to CSLH

The event fragments are then sent through the ATM switch
to a converter node which distributes the data to the proces-
sor nodes of L3.



The reformatter code assembles the minibanks into the final
event format making it available to the L3 analysis code.

— Events having corrupted fragments are rejected by the
reformatter.
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At L3 the reconstruction can add reconstructed objects to
the event record.

Events passing the L3 trigger are sent to the Consumer
Server Logger and a fraction of the events are distributed
to monitoring consumers.

Events are transferred to Feynmann Computing Center (FCC)
for storage on tape.

Users access the data through the Data Handling System.



Trigger System

The trigger system is used to select an event rate of 75 Hz
from the 7.6 MHz (132 ns crossing) beam crossing rate.

Dataflow of CDF "Deadtimeless"
Trigger and DAQ

Detector 7.6 MHz Crossing rate
132 ns clock cycle

L1 Storage Levell:
Pipeline: L1 7.6 MHz Synchronous pipeline
42 Clock Trigger 5544ns latency
Cycles Deep <50 kHz Accept rate
L1 Accept
Level 2:

L2 Buffers: L2 Asynchronous 2 stage pipeline
4 Event . ~20us latency

vents Trigger 300 Hz Accept Rate

‘7 L2 Accept
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DAQ Buffers

L3 Farm
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Storage

PIW 2/2/97

Done in three stages: Beam crossing rate of 7.6 MHz (for
132 ns crossing) is reduced to < 50 KHz, by the L1 trigger,
reduced to 300 Hz by L2 and finally to about 75 Hz by L3.
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Each stage has access to more complete data and has more
time to process the event. At L3 you have the final complete
event and can run sophisticated offline algorithms.

So far we have been running with a L1 trigger at rates up to
400 Hz, L2 has been passing all events and we are rejecting
jet events at L3 below threshold.



The L2 Trigger sends the trigger decision to the Trigger
Supervisor (TS).

The L2 trigger decision is sent to the FE crates through the
trigger cross point.

@ L2 Trigger Desision
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FE Crates —

When the trigger decision is received in the FE crate, the
VME Readout Controller (VRC) sends back a DONE signal
to the TS via the return cross point indicating that it is ready
to receive the next trigger decision.

Data is read out from the FE cards (TDCs, ADMEMSs...)
formatted and sent via the TRACER to the VME Readout
Buffers VRBSs.



If there is not enough space to write out the event to the
VRB a BUSY signal is sent back to the TS so that the TS
does not issue another trigger which leads to busy deadtime.

— If the busy is not deasserted in time we can get a Busy
Timeout causing the run to halt.

Each VRB can receive data from up to 10 different front end
crates.
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Data is readout of the VRBs by the Scanner CPU (SCPU)
and sent through the ATM switch to the L3 farm.

The SCPU communicates with the TS via SCRAMNET.



Typical Front End/Trigger Crate

Front End (FE) and Trigger electronics are housed in VME
crates, an industry standard backplane (aka a crate) into
which compliant cards can be plugged into.

http://www-esd.fnal.gov/esd/catalog/vmedir.htm

A typical crate will have a VME Readout Controller (VRC).
Usually a Motorola MVME 2301 with a Power PC 603 CPU
running VxWorks, a TRACER used to fan out trigger and
clock signals to the VME backplane and to transport data
out of the crate, and the FE electronics.
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VXWorks is a real-time operating system having a fast inter-
rupt response and network connection.

The front end crates have node names such as bOpcalO0 etc.
You can log in to the crate to check the status but this is
not usually necessary during normal running. It is useful for
tracking down problems.

There are about 120 FE/Trigger crates, about half of which
are mounted on the detector and are not accessible during
collisions.

Crates will also have a TRACER. This card receives the clock
and trigger signals and distributes them on the VME back
plane for the other modules to pick up.

Returns control signals back to the TS and provides a data
path to the VME Readout Buffers.

If the network path (ethernet) to the VRC is not available you
can try accessing it via minicom (serial line) from b0Odap10.

You can also reset the crate using the system reset lines in
order to force it to reboot. Normally this should be tried only
as a last resort.



Silicon System

The silicon system has a different architecture that the rest
of the DAQ.

Trigger information from the TS is sent to the Silicon Read-
out Controller at which point it is distributed to the rest of
the silicon system.

The processor in the Silicon crates is used for configuration
and monitoring - not used for readout.

Data is transferred from the front end crates through the FIB
crates to the VRB crates.

More details in a separate talk...



Run Control

Coordinates the configuration, starting and stopping of runs.

Written in Java, uses a Graphical User Interface showing
a state transition diagram to control the many distributed
clients.

Run Control State hManager
File Parntitioning Parameters Enable Proxy
DAQ State Manager selected

ERROR @ Reset |—
Partition
IDLE Abort | —

ACTIVE RECOVERED

6
4

PAUSED HALTED

-Run Contral Status

State: START Transition: (nane)

No Partition Selected Run Number: Undefined
UNDEFINED Mo Events yet

No error conditions Mo Calib Events yet

RunType: {(Undefined)
Inhibit Status
TS Status: @ Error XPT @ L2Timeout

-Accelerator Status

Can group together clients into a partition. Can run with up
to eight hardware partitions simultaneous.



Allows inclusion or exclusion of individual cards or crates,
masking of bad channels...

Uses the commercial message passing software package smart
sockets.

Uses DagMsg (layered on top of smartsockets) to provide
automatic code generation to conveniently pack and unpack
data structure (messages...).

Machine independent communication... clients written in
Java running under Linux communicating with clients written
in C running under VxXWorks.

Clients subscribe to a subject and configuration and control
messages are broadcast to all clients who are subscribed to
a particular message.

Subjects have the syntax
/partition-0/frontEnd/ccal/00

Can use wildcarding to broadcast message to all clients of a
certain type. Used for “run sequencing’, to bring a group of
clients through a transition before a second group of clients.

All communication goes through the rtserver.

If the RC GUI crashes the run could still be going... and you
can try reattaching a new RC to the current run.

More details in a separate talk...



DAQ Monitoring

There are a number of programs that can be used to monitor
the performance of the DAQ. Can be launched from a main
control panel...

> setup fer
> dagmon

= CDF DAQ Monitor |=I=/[x]
Run Cantrol status
RC Component Status

VxWarks nodes
VixWorks

Scalers
Rates and Deadtime

Trigger Supervisor
TS

Trigger Supervisor Soft EVE [00102 3
TS Rate

Return Crosspaints L1 Cal Trigger
RXPT L2 Cal Trigger

I
v

Event Builder

EVE

Level 3
L3
Consumer-Senver Logger
CSL
Message Logger

| |AII partitions

FE Manitar Canfiguration
FEMon Config
CDF Crate Reset
SYSRESET
Online Database cdfonprd
Database Status

These monitors are mostly used to check that data is flowing
through the system.

The quality of the data is checked by the consumers.



The more popular DAQ monitors are:

L3

Gives an overview of how L3 is working

Rates and Deadtime

General display...

B) CDF Trigyer Rate Monitor

Freeze Display!

Trigger Rate Monitor 08:22:05

- m X
Last Messaqe: 08:22:05

Partitian: 0

Trigger Type: PHYSICS.0_03 [21,246]

Run Number 136987
Event Number: 2923

Runtime: 100.0s
Livetime: 79.55

Select Run: -

[(General [ PreFred [ Fred | Fred Prescaled [ Fred Live [ T8 [ L2 (0-63) L2 (64-127) [ L3 (0-63)| L2 (64- 127) [ L2 (128- 191)| L2 (102-255)]

Average Current Current
Total deadtime (24 20.50 0.01 |
Inhibit / Total DT 4 87.02 0.00 |
EUSY / Total DT 4 0.00 0.00
L2 readourt § Total DT I4 0.02 4864
Readout { Tatal DT I=q 3.02 12.31
L1DONE / Total DT [4 0.00 0.00
L2 ¢ Total DT [ .04 3905
TSI / Total DT 4 0.00 0.00
Buffer 0 Use I4 67.18 65.34
Buffer 1 Use 4 28,53 30.33
Buffer 2 Use 4 3.63 1407
Buffer 3 Use 4 0.66 0.26
Empty Full Pending
Average Current current Average Current current Average current current
0 buffers ... 2.48 0.01 63.88 52.97 99,25 00.83 T
1 buffer ... 0.23 0.35 33.56 16,02 0.08 0.17
2 buffers ... 2.20 3.84 0.64 0.91 0.09 0.00
2 buffers ... 32.05 44,64 0.07 0.09 0.58 0.00
4 buffers ... 62.15 5115 185 0.01 0.00 0.00
Count <Rate:> Rate [Hz] Rate {log scale)
L1 Accept 20,426 2492 285.9
L2 Accept 2,023 35.7 518
L2 Reject 17,502 213.5 233.9
L3 Accepts 620 7.6
Fred L1A 25,689 256.9 285.9
calibL1A 0 0.0 0.0

Livetime + Deadtime - Runtime = 0 ?
124 - GL2A =07

L2R - GL2R =0 ?

L2A + L2R - L1A =07
Synchranization Errars

136,344,150 + 35,148,666 - 17

1,492,816 = 0

2,923 - 2,923 = 0
17,502 - 17,502 = 0
2,023 + 17,502 - 20,426 = -1
0

Useful to check that the trigger is properly functioning.

Shows the total system deadtime and how it is allocated.

Several tabed panels are available to give you a detailed look
at the rates for each trigger at L1, L2 and L3.




Use one of the tabs to look at specific trigger rates in more
detail...

— E
Freeze Display! | Trigger Rate Monitor 0823:17 Last Massage: 08:23:17
_ Partition: 0 Run Number. 126987 Runtime: 175.8s Salect Run: ’:’3
Trigger Type: PHYSICS 0_03 [21,246] Event Number 7751 Livetime: 152.7s "
General | PreFred [(Fred | Fred Prescaled | Fred Live | T5 [ 12 ©0-63) | 12 (64- 127} [ 13 (0-63) | L3 (64- 127) [ L3 (128- 191)| 13 {192-255)|
h Trigger Caunt < Rate: Rate, Hz. Rate (log scale) : n Trigger Caunt < Rate: Rate, Hz. Rate ({log scale)
0 L1 EM8 & CLC (1] 11,952 77.0 805 N |:32 L1 CMUPE_PT4 [1] 316 2.0 03
1| L1 CEM4_PT4 & CMX15_P.. 69 0.4 2.1 | — 0 0.0 0.0
2[ L1 EMS_& MET15_& CLC[3] 1,062 6.8 6.9 W i34 0 0.0 00 [
3 L1_CEM4_PT4_PS25 [2] 7624 49.1 1114 W 1335 0 0.0 0.0 1
4 [ 0.0 0.0 136 0 0.0 00 [
5 L1_JET5_P520 [2] 235,975 1,520.3 15225 NN 137 0 0.0 o0 [
6 0 0.0 0.0 =8 0 0.0 00 [
7 L1 TAUD PT4_PS250 [2] 177,470 1,143.4 29856 NN (39 0 0.0 00 [
8 L1 CEMB_PTS [2] 484 3.1 6.3 [ — 1) 0 0.0 oo [
O L1 TWO CEM2 PTZ OPPQ... 5,476 35.3 1108 W1 |41 0 0.0 00 [
10 [ 0.0 0.0 | — 0 0.0 00 [
11| L1_CMUO_PT4_PS250 [1] 170,800 1,100.4 2,8565 [N |43 0 0.0 00 [
12 0 0.0 0.0 | — 0 0.0 o0 [
13 L1_CMX6E_PT8_PS1 [1] 62 0.4 2.6 —— 1:4s5 0 0.0 0.0 1
14 [ 0.0 0.0 146 0 0.0 00 [
15 L1_SEVEN_TRK2_PS50 [1] 514 3.3 143 W ilaz 0 0.0 oo [
16[ L1 JET10 8 SUMET90 & CL. 486 3.1 3.7 | — 0 0.0 00 [
17| L1_TRK&_P5S250 [1] 14,689 04.6 2404 N 149 0 0.0 0.0 1
18| L1 MET25 & CLC[1] 409 26 3.4 | — ] 0 0.0 00 [
19 L1 TWO TRK2_CPPC DPHIL. . 54,493 35L1 11752 NN 151 0 0.0 00 [
20 L1_JET10[1] 22,347 144.0 1480 W 152 0 0.0 00 [
21 L1 MB_CLC PS200K [1] 28,001,548 180,405.5 180,406 I (53 L1 TRK4 PS1K [1] 167,614  1079.9 28142 N ]
22| L1 TWO_CEM4_PT4 [2] 340 2.2 5.6 M 1s4 0 0.0 oo [
23] L1_MB_XING_PS1M [2] 266,224,104 1,715265.0 1,715,265.0 N | |55 L1 _TWO_TRK2_PSLOK [1] 200,444  1,3404 44057 N
24 11 EMB_& CMULS PT15 [1] 154 10 2.4 | — 0 0.0 00 [
25 L1 EMS & CMX15_PT2 [1] 47 0.3 19 | I— -7 0 0.0 00 [
26) 11 CMU15 PTL5 & CMX1 . 164 11 3.7 [ — 1 0 0.0 o0 [
27 L1_CMUG_PT4 [1] 1626 10.5 30.7 | — ] 0 0.0 0.0 1
28 L1 TWO CMULS PTLS5 [2] 176 11 48 I lieo 0 0.0 00 [
29 [ 0.0 0.0 i1 0 0.0 o0 [
30| 0 0.0 0.0 [ :ie2 0 0.0 00 [
31 0 0.0 0.0 | — 0 0.0 00 [

— Normally the physics triggers are defined so that the dead
time is less that about 5%.

If you have a run going with high dead time this indicates a
problem which needs to be fixed.

You can sometimes see which trigger is firing at a high rate
from the "Rates and Deadtime” GUI.



RXTP

Shows which client was the last to return DONE, BUSY and
ERROR and shows the time it took.

Useful to identify which crate is contributing to the deadtime.

—— TEX
Partition O is ACTIVE - Last update: 12:45:12
DONE ERROR BUSY
Realtirme NOT DOME  ( 0.79525 ms elapsed) |Realtime ERROR Realtime EUSY (2,673 ms elapsed)
[tN=0) | |ltN=0) || [(N=0) |
Crates DOME last Crates with latched ERROR Crates with latched BUSY
xfto4;(N=1) | |ltN=0) || [(N=0) |
Crates not responding
[iN=0} |
Mo Timeout Condition  \Waiting for L24& - | NoError Condition Looking for ERROR - | No Timeout Condition  Waiting for BUSY -

In this example the XFT04 crate was the last to return a
Done, and it was set 0.79 ms after the L2 decision was re-
ceived.

— Taking a long time to set the Done can result in “Readout
Deadtime” .

Typically a crate should set the done within 1 ms, but there
are a few crates which can take longer.

There is also a consumer (dagmon) that histograms the read-
out times and event sizes, more later...

CSL

Shows the status of the CSL, logging rates, partitions etc...



VxXWorks Monitor

The VxWorks monitor gives an overview of the status of the
Front End crates in the system.

— =i CDF VxWorks System Monitor -0 X

[] botsioo ... hotsio3, bowrb0o .. bOwrh0s, h0svx00 .. boswx0g, bofiboo . bofibo7, boclkoo .. bopulsol

] bOI1clon ... bOl1cl0S, bOxftoo ... bOxft0s, bOl1al00, b0I2cl00 ... bOI2cl0S, bOsvt00 ... bOsvt07, bOl2de0n ... bol2de0l
Help 08-Jan- 02 12:47:03
[Z] bOcealon .. bOcealls, hOpealdn . bOpealll, bOweal00 . hOweal07, hOhtde00

[Z] bOcotdd ... bOcot1®, b0cmuod .. bOmutrod, b0clc0o . bOclc01, bofealon . hofealgl

TEHU TSHU TESHU TEHU TSHU TEHU TEHU TESHU TEHU

TEHU TSHU TESHU TEHU TSHU TEHU| bocotls [TSHU TESHU TEHU

TEHU TSHU TESHU TEHU TSHU TEHU TEHU TESHU TEHU

[ Botsioo. | T s+ u[Tborsmor | TsHu [Tboso2 | TsHU[[Botsio3 | TsH U [bowiboo | TsHU|[Bovibo1 | TsH u|[bovbo2 | TsHU [[Bovib0s | TsHU [bowbod | TsHU
[ Bovibos | T sH u [[Boswe0 | TsH U [[Boswor | TsH U [ Boswo2 | TsH u [ Bosw03 | TsHU | Boswko | TsH u[b0swk05 | TsH U [[BOswx0B | TsH U [BOSWOR | TSHU
[ Boswx08 | T s+ u [ BoiBS | TsHU [ BObOL | TsH U BoiBo2 | TsH U BOBO3 | TsH U BOBOY | TsH U BObOS | TsHU | BOBB | TsH U BOBOR | TSHU
[ Bocikgo | T sH u[Boes00 | TsHU [[BOws01 | TsH U |[Bopuise0 | T sH u [bopuIsoL | T s Hu [BOILE00 | TsH u[boiEe1 | TsH U [[BOIEo2 | TsH U [[BoE03 | TsHU
[Boicier | T s+ u[BoE05 | TsHU [ b0mo0 | TsH U BoxioL | TsHu | B0xi02 | TsH U boxito3 | TsH U001 | TsHU[[BOKiOS | TSHU| boiios | TSHU
[ boigios | T s+ u[Bo26I00 | TsH U [[BoReL | TsHU [ Bei2a02 | TsH U [Boi2eI0z | TsHU [ Boi2aed | TsH u [ boi20s | TsHU[[Bosvioo | TsHU[[BoswioL | TsHU
[Bosvioz | T s+ u[Tbosvios | T sH u [bosvior | TsH u[[b0svio5 | T sH U|[[b0sv06 | 75 H U|[[b0svior | T 5H U [b02de00 | T SHU| boi2d=01 | TSH U [ b0 T SH U
[Boccaor | T s+ u |[boccaoz | T sH U [[boeaos | TsH u[boacaiod | T sH U [[[boceaos | 75 H u|[[boecaio | T s H U [[bocao7 | T sH U [ booaKa | T s H U [ b | TSH U
[Boccaio | T s+ u [Tboecaitt | T sH u[Tboeitz | TsH u[boaails | T sH U |[[boccaita | 75 Hu|[[boecails | T s H U [[bopeako’| T 5H U [[bOpeaIOL | T s H U [ [bOpGaKZ | T SH U
[ bopcaios | T s+ u[[bopealos | T sH U [[bopcaos | TsH u[bopcaos | T sH U |[bopcaor | T H U |[bopcaos | T s H U [[bopeaos | T sH U [[bOpeaIlo | T s H U [[bOpGaIll | T SH U
[TBoweaoo | T sH u [boweaor | T sH U [[bowealoz | TsH u[[boweaos | T 5H U [[bowealod | T s H U |[bowea0s | T 5 H U [Bowealo | T 5H U [[bOwcaKor | T 5 H U [bade0 | T SH U
_ bocotoo | _ bocotol| _ boxo02 | _ bocoro3 | _ bocotod | _ bocotos |  bocoros | _ bocoto7 | _ bocoros |

_ bocotog | _ bocot1o | _ boconlt | _ bocon2 | _ bocott3 | _ bocottd | _ bocotts | _ bocont7 |

_boatis | _bocott9 | _boamuco | _boamot | _boamo0 | _boamt | _boimmi00 | _bomuot | _boampoo |

_bomutroo | _bockoo | _bockot | _botcaioo | _bofealot |

TEHU TSHU TESHU TEHU TSHU TEHU TEHU

Each button corresponds to one of the front end crates.
Green indicates that the process is OK

indicates that the crate is not updating information
Red indicates that problem with the crate

Useful to see if a front end crate has crashed...



Error Handler

Error messages from the different clients are sent to the Error
Handler, which displays the message on the screen and also
logs the error messages.

After setting up the fer package, (setup fer) the environment
variables for the error handler will be set.

The location of the error log file is:
$ERRMON_LOGDIR/errorfile136574.log

The interpretation of the error is done by the error handler,
it is centralized so that the operator has one place to look.

Alerts the user of serious error conditions. Currently an or-
ange window appears when there is a fatal error condition.
Text message instructs the operator what to do.

In addition to the visual alert there is a voice alert which
states the problem.

Can also be used to issue an automated Halt-Recover-Run
sequence in the case of a Done or Busy timeout.

You should always be running with the automatic HRR en-
abled.

Report any problems with this feature in the shift log and
send email to the RC email address:

cdf-rc-support@fnal.gov



You have to enable this option of sending commands from
the error handler to RC.
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and you have to enable RC to accept remote commands from
the error handler.
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Will build more intelligence into the error handler — expert
system.




L evel 3

Consists of a farm of dual processor PCs running LinuxX.

The raw data is complete and in the final data format when
it gets to L3 and the offline reconstruction code is run to
select events.

Reconstructed objects are added to the event record.

For example, using Edm_ObjectLister gives:

129 LRIH_StorableBank ( 1: LRIH, 1, 0) RAW
161 TFRD_StorableBank ( 10: TFRD, 1, 0) RAW
7957 CalData ( 4r: 0, 0) L3

More details in a separate talk...



CSL

If an event passes a L3 trigger it is first sent to an output
node then to the Consumer Server Logger (CSL).

The CSL distributes events to the various consumers which
are used to check the quality of the data and the proper
functioning of the trigger system.

The CSL writes data to disk in BO separating it into different
data streams based on the L3 trigger decision.

Level-3 Alternate
DAQ Paths
~20 MB/s
~1 MB/s
CSL
o) 5-10 MB/s
> consumers

Data is copied from the disk buffers at BO to the FCC disks
then written to tape.



Important CDF DAQ Processes

Run control communicates with several key processes via so
called proxy processes.

These processes are normally running but on rare occasions
you may need to restart them.

In addition to these there are a number of other essential
processes, for a summary see the “Important CDF DAQ Pro-
cesses” link from the ace help page where you can find in-
structions on starting the processes.

SmartSockets b0dau30
Calibration Consumer Proxy bOdap62
Software EVB Proxy bOdap62
Resource Manager bOdap63
Consumer Monitor Proxy bOdap63
DBbroker Proxy bOdap63
L3Manager bOdap31

ACNET Monitor bOdap68
SVTSPYMON bOdap68
Consumer Server Logger bOdau32
Calibration Consumer b0dap60
Partition 14 Sender b0dap60

In addition there are

Consumer Disk Server bOdap65
Silicon Disk Server bOdap41



consumers

Various consumers are used to check the quality of the data.

These are essentially AC++4+ modules compiled within the
consumer framework used to monitor the quality of the data
and the performance of the trigger.

Event Display
Y Mon
TrigMON
XMon
LumMon
StageO
SiliMon
ObjectMon
BeamMon

L 3RegionalMon
SVXMon
SVTMon
DAQMonN

Used to identify hot channels (channels that are always on
or are noisy), and dead regions (broken cables, high voltage
problems...).

During shift operations there is a dedicated person (CO -
Consumer Operator) assigned to look at the data quality.

Details in separate talk and at:

http://www-b0.fnal.gov:8000/consumer/howto.html



DAQMon Consumer

The DAQMon consumer plots the average readout time for
each front end crate and the event size.

Noisy channels can sometimes lead to long readout times and
large event fragments.
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Software Event Builder

FE crates can send the mini banks over ethernet to a software
client that collects the event fragments and reformats then
into the final data format.
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Events are sent to the CSL and can be distributed to the
consumers or written to disk.

Used for debugging parts of the system and for calibrations.

Depending on how much data is being read out the rates can
range from a few Hz to a few tens of Hz.

More details at:

http://www-b0.fnal.gov:8000/ace2help/sevb/



Calibrations

Calibrations for the different subsystems are also performed
using Run Control.

The set of calibrations is part of the ace’s duties.

Typically the software event builder is used for calibrations.
This can accommodate larger event sizes.

Calibration data is sent to a calibration consumer which writes
the results to a database.

Can view the results of the after being written into the
database using DBANA.

Calibrations include:

Calorimeter - QIE, ShowerMax, LED and Xenon, Laser
CLC, COT, Silicon, Muon, TOF, BSC...

Details can be found at:
http://www-b0.fnal.gov:8000/ace2help/ace_calibrations.html

Also in a separate talk...



Dead Time

More details about the sources of deadtime and how to iden-
tify the source can be found at:

http://www-b0.fnal.gov:8000/ace2help/deadtime.html

The rate limit into the EVB is about 375 Hz. The logging
rate limit of the CSL is 20 MB/s which corresponds to about
75 Hz.

Actual rates depend on the data volume, number of clients
in the run and detector occupancy.

Normally the trigger tables are defined such that the dead
time is less that 5%.

If the dead time is higher than ~ 5% then the source needs
to be identified.

From the DagMon Rates and Deadtime display you can see
the total dead time of the system and the fraction from var-
ious sources.

The most common type of deadtime you will encounter are
from “Busy” and “Readout’.



Busy

This indicates that the VRB buffers are full and cannot accept
more data.

Either the L3 accept rate is too high (faulty trigger) and we
are limited by the 20 MB/s CSL rate, it is taking too long to
process events at L3 or it is taking too long to read in the
events or L3.

If the L3 display (one of the DAQ monitors) is “mostly green”
this indicates that the processors are mostly occupied by try-
ing to output the events to the CSL.

Check the CSL logging rate, if it is around 20 MB/s it may
indicate that a L1 or L2 trigger is firing at too high of a rate.

One of the disks that the CSL buffers data onto is a slow
disk and when writing to it we see logging rates of 15 MB/s.

A L3 display that is mostly “dark blue” indicates that the
processors are busy processing the event. So far we have not
been limited by the processing capacity of L3.

A L3 display that is mostly “light blue” indicates that the
processors are busy inputting events. A BUSY for this case
may occur if the event size is very large, for example noisy
channels can lead to large events...

Readout

Readout deadtime occurs when the FE processors are taking
too long to readout the event.



Many systems have a fixed data size, however for some the
data volume increases with increasing luminosity.

For the TDCs the DSP processing time also increases with
the number of “hits” for a channel.

— A typical source of readout deadtime is high occupancies
for the TDCs which occurs when some channels are oscillat-
ing resulting in many “hits”. The TDC DSP cannot process
events fast enough...

One can identify the “bad guy” by using the RXPT monitor
to see which crate shows up as the last to return DONE.

L2 Deadtime
L2 or Readout Deadtime

At a L1 accept rate of about 3.5 KHz and a L2 accept rate
of about 250 Hz we have seen a dead time of about 2% due
to a combination of “L2” and “L2 or Readout’.

This is believed to be the result of the way buffers are man-
aged by L2 which effectively reduces the number of available
buffers from four to three.



Typical Warnings/Errors

Warning: COT Truncated Data

For very high occupancy events or when there is noise on a
channel the data coming from one of the COT crates can be
larger that what can be held in the VRB buffer.

In this case we truncate the date and you will get an error
message of the type:

(MLE) bOcot14:5:37:25 AM->Runtime Error 1, Event 4793: data truncated
(MLE) bOcot02:5:54:23 AM->Runtime Error 2, Event 53148: data truncated

Warning: Bunch counter mismatch

Each front end card is checked that the BC is consistent. If
there is a mismatch this warning will be sent.

For some crates this is a known problem and we do not try
to go through a HRR sequence since the problem is cleared
on the next event.

In other crates this problem is serious and with result in a
done timeout. In this case we do issue a HRR to recover.

Warning: Reformatter Errors

Events with corrupted data fragments cannot be assembled
into an event and are rejected by the reformatter process.

If the instantaneous rate of reformatter errors (measured over
30 seconds) is greater than 1% the error handler will pop up
a warning message.



In this case follow the instructions on the window.

Reformatter errors are usually the result of corrupted silicon
data and if they persist the offending wedge may have to be
removed by an expert.

Error: Done Timeout

If an error is detected in the front end crate the process may
not set the “done” bit generating a done timeout.

The run can be recovered by going through the Halt Recover
Run sequence.

— This type of error is detected by the error handler and an
automatic HRR is issued.

Error: Busy Timeout

Busy timeout occurs if the VRB data buffer is not emptied
out fast enough and the front end process cannot send data
to the VRB.

This type of error can be triggered by several causes.

— This type of error is detected by the error handler and an
automatic HRR is issued.

Error: On Transition

A transition can fail if there is a problem initializing the front
end electronics.

One typical error during a transition is: “Error Initializing
HDI".

In this case one has to try the coldstart transition again.



Documentation

Many useful links to detailed documentation can be found on
the Ace Help page: http://www-b0.fnal.gov:8000/ace2help/
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Links to past Ace Training talks can be found there.

Many figures in this talk were lifted from previous talks...



